Stage-dependent variation in the radiosensitivity of DNA in developing male germ cells.
The induction and rejoining of gamma-ray-induced DNA single-strand breaks (SSBs) were measured in the spermatogenic cells of mice using the alkaline elution technique. The animals were injected with [3H]thymidine and sacrificed on subsequent days to examine selectively cohorts of radiolabeled cells in the successive stages of maturation. A significantly increased frequency of SSB was observed in the unirradiated early spermatocytes and late spermatids, associated with genetic recombination and chromatin compaction, respectively. The frequency of SSBs induced by irradiation of animals in vivo remained constant from the early spermatocyte through mid-spermatid stages and decreased significantly only after the cells matured to the late spermatid stage. The frequency of SSBs after in vitro irradiation of testicular cell suspensions also decreased as round spermatids matured to late spermatids. Such decreases for both modes of irradiation may result from maturation-dependent alterations in chromatin in late spermatids, such as condensation and replacement of histones with protamines, rather than from changes in oxygen tension. Rejoining of SSBs in vivo was efficient in the spermatocytes and early spermatids but declined in late spermatids. Possible reasons for the discrepancy between the greater number of unrepaired lesions and lower susceptibility to mutation induction in late spermatids than in round spermatids are discussed.